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                                                                INTRODUCTION 
 
              The Stomatognathic System is a functional unit which is characterized by several 
structures such as the skeletal components (maxilla and mandible), soft tissues (salivary glands, 
nervous and vascular supplies), dental arches, the temporomandibular joint and masticatory 
muscles. These structures act in a harmonious relationship to perform different functional tasks 
(to speak, to break down food into small pieces, and in swallowing). 1 
                    The temporomandibular joint (TMJ) is considered as one of the most complex joints of 
the human body and it is classified as compound joint made up of two bones and the disk 
between the bones, which is considered functioning like a third bone.2  
             Temporomandibular joint disorders is defined as the conditions producing abnormal/ 
incomplete or impaired function of the temporomandibular joint and/or the muscles of 
mastication.1 
             Temporomandibular disorders (TMD) are defined by the American Academy of 
Orofacial Pain as “a collective term that embraces a number of clinical problems which involve 
the masticatory muscles, TMJ, and the associated structures.” 3 
             TMD are recognized as one of the most common non-tooth related chronic orofacial pain 
condition that confront dentist’s and health care providers.4 Epidemiological surveys had 
reported that 50 to 70% of the population have signs of TMJ disorder at some point during their 
life, whereas 20 to 25% of the population have symptoms of TMD.5 Signs and symptoms of 
TMD generally increase in frequency and severity from the second to fourth decade of life.4 
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                 In general, it is said that the highest prevalence of TMD was observed in partially 
edentulous patients compared to completely edentulous patients.6 The etiology of TMD is 
multifactorial and that includes trauma, anatomical factors, genetics and occlusion. The most 
popular theories regarding TMD etiology are the bio psychosocial model that involves a 
combination of biological, psychological and social factors. The theories of TMD etiology that 
made the largest impact are related to various types of occlusal imperfections.7  
                 Occlusion is the first and most discussed etiologic factor of temporo- mandibular 
disorders. Costen concluded over -closure was the cause of symptoms in temporomandibular 
disorders. It has been shown that there is a relationship between the number of teeth in the oral 
cavity and TMJ changes.8  
                 The occlusal factors which are suggested to have relation with TMD are open bite, 
over-jet greater than 6-7 mm, unilateral lingual cross-bite, retruded contact position/intercuspal 
position with sliding greater than 4 mm, faulty restorations, ill-fitting prosthesis and five or more 
missing posterior teeth.9  
                Although the role of occlusion and partial edentulism in the development of 
temporomandibular joint disorders is controversial, it is considered as contributing by initiating, 
perpetuating or predisposing to temporomandibular joint disorders.10 
                 The common signs and symptoms of TMDs are pain or tenderness in the 
temporomandibular joint, facial areas, ear region, muscles of mastication, shoulder and neck, 
clicking, popping or grating sound when opening / closing the mouth or while chewing, catching 
or locking of the joint with deviation of the mandible on opening / closing the mouth, limitations 
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in opening or closing the mouth, difficulty / discomfort while chewing, sensation of an 
uncomfortable bite.4 
                In the last few decades, diagnostic systems, such as the Research Diagnostic Criteria 
for TMD (RDC/TMD) and the American Academy of Orofacial Pain diagnostic criteria, were 
developed with the aim of assisting the standardization of the diagnosis and definition of the 
common subtypes of TMD.10 
               The management for TMD includes multidisciplinary approach that includes patient 
education and self care, pharmacotherapy, physical therapy, cognitive behavioral intervention 
and orthopedic appliance therapy.4 
                As the association between partial edentulism and TMD remain controversial and its 
prevalence is not well documented, we have assessed the prevalence of TMD signs among 
partially edentulous patients. 
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                                                         AIMS AND OBJECTIVES 
 
AIM OF THE STUDY 
                The aim of the present study is to estimate the prevalence of temporomandibular joint 
disorders and its signs among partially edentulous patients. 
OBJECTIVES 
1. Clinical examination of the partially edentulous patients for TMD signs and to record 
the symptoms. 
2. To predict the age group commonly affected with TMD 
3. To evaluate the gender predilection for TMD 
4. To evaluate the relationship between period of edentulousnes and TMD 
5. To evaluate the common type of partial edentulism associated with TMD  
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                                                      REVIEW OF LITERATURE 
TEMPOROMANDIBULAR JOINT  
                Dorland (1957) 11 described the TMJ as a ginglymoarthrodial joint, a term that is 
derived from ginglymus, meaning a hinge joint, allowing motion only backward and forward in 
one plane and arthrodia, meaning a joint which permits a gliding motion of the surfaces. 
                Gray et al (1995) 12 stated that TMJ is a diarthrodial synovial paired joint which 
functions in pairs and the joint movement will involve both joint compartments. TMJ comprises 
mandibular condyle, glenoid fossa, articular eminence, articular disc, capsule (lined by synovial 
membrane) and ligaments. Each joint involves the articular eminence and glenoid fossa above 
and mandibular condyle below. The articular disc divides the joint space into the upper and 
lower compartments. 
                 Haley et al (2001) 13 considered the temporomandibular joint (TMJ) as one of the 
most complex joints of the body. It is formed by the mandibular condyle fitting in the 
mandibular fossa of the temporal bone and the articular disk between these permits movement of 
the joint.  
                 Okeson (2003) 14 classified TMJ as a compound joint made up of two bones and the 
disk between the bones, a disk considered functioning like a third bone. 
 
TEMPOROMANDIBULAR JOINT DISORDERS 
                  Costen (1934) 8 described that the dysfunctions of the masticatory system comprise a 
“syndrome” that were centered on the ear and temporomandibular joint. He published the signs 
and symptoms, the dysfunction of the masticatory system was initially referred as Costen’s 
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syndrome or the temporomandibular syndrome. He developed an integrated and systematic 
approach ascribing the symptoms to dental malocclusion.   
                Krough-Poulsen (1966) 15 screened the symptoms of craniomandibular disorders 
which comprised of limited mouth opening, deviation of the mandible, pain of the musculature 
and the TMJ, occlusal disharmony, occlusal wear, local and aspecific changes in the periodontal 
tissues, and tooth mobility. 
                Laskin et al (1983) 16, at The  American Dental Association President's Conference on 
Temporomandibular Disorders (American Dental Association, 1983) defined TMD as ―a group 
of orofacial disorders characterised by pain in the preauricular area, TMJ, or muscles of 
mastication, limitations and deviations in mandibular range of motion, TMJ sounds during jaw 
function.  
                Okeson (1996) 17, described temporomandibular disorder (TMD) as ‘‘a collective term 
embracing a number of clinical problems that involve the masticatory musculature, the temporo 
mandibular joint and the associated structures, or both’’. A “syndrome” is a set of symptoms 
which occur together, a symptom complex; while a “disorder” is a derangement or abnormality 
of function. 
                Al-Ani et al (2004) 18, described the synonyms for conditions causing pain and 
dysfunction in the TMJ which includes temporomandibular dysfunction syndrome, pain 
dysfunction syndrome, facial arthromylagia, TMJ dysfunction syndrome, myofacial pain 
dysfunction syndrome, craniomandibular dysfunction and myofacial pain dysfunction. 
                De Leeuw (2008) 3, reported that Temporomandibular disorders (TMD) is a collective 
term embracing a cluster of related disorders in the masticatory system, with common symptoms 
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and clinical problems involving muscles, the TMJ, the occlusion, the nervous system, and the 
associated structures. 
 
ETIOLOGY OF TEMPOROMANDIBULAR JOINT DISORDER 
                Costen (1934) 8, hypothesized that facial, muscle, and joint pain resulted from pressure 
applied by the TMJ on articulotemporal and chorda tympani nerves. These pressures were 
considered to occur because defects in the dental occlusion permitted the mandible to overdose. 
                Schwartz (1955) 19, recorded the hypothesis that spasm in the muscles of mastication 
is responsible for the pain in TMD. The masticatory muscles implicated include the masseter, 
temporal, medial pterygoid, and lateral pterygoid. Others that may be associated with the 
syndromes include the sternocleidomastoid and trapezius muscles. 
                De Boever (1979) 20, concluded that the etiology of TMD is a combination of dental, 
psychological, and muscular factors. He reported five different etiologic theories of TMD, i.e. 
mechanical displacement theory, neuromuscular theory, psycho-physiological theory, muscular 
theory and psychological theory. 
               McCarty (1980) 21, suggested that an injury either directly to the joint or to the head 
and neck area can trigger a TMJ problem. For example, a heavy blow to the side of the face can 
cause fracture of the condyle or the disc may be displaced. A whiplash injury during a car 
accident can stretch or tear tissues and ligaments, displace the disc, and even cause bleeding 
which leads to the formation of scar tissue, causing decrease in mobility and  pain. 
                 Travell (1983) 22, reported that microtrauma is associated with the functional 
overloading. It has been suggested that some postural habits can create muscle and joint strain 
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and lead to musculoskeletal pain, including headache. Microtrauma to the TMJ structures 
produces injury as a result of prolonged, repeated force over time. Harmful loading of 
masticatory system from parafunctional habit and adverse usage can result in microtrauma. 
                  Kononen et al (1987) 23 and Pullinger et al (1988) 24, studied with different designs 
and found the role of occlusion as an etiologic factor in temporomandibular disorder and it is 
considered to be a TMD-related or co-etiologic factor. 
                 Parker et al (1990) 25, presented a dynamic model to depict the etiology of TMD. He 
proposed that there is a balance in the masticatory system between destructive, overloading 
factors and adaptive factors. Factors such as trauma, health/nutrition, the musculoskeletal 
structure, coping strategies, and gender might increase or can decrease a patient’s adaptability. 
Life stress, sleep disorders, pain/depression, occlusion and posture were proposed as possible 
predisposing factors to dysfunction. 
                 Wilson et al (1991) 26, quoted the definition of Somatisation as ―a tendency to 
experience and communicate somatic distress in response to psychosocial stress and to seek 
medical help for it. He reported that TMD patients have been found to have increased 
somatisation scores. 
                 Rugh et al (1992) 27, suggested that psychological factors  have a role in the cause or 
maintenance of TMD and may predispose the condition to chronicity. Categorization of the 
patients into diagnostic subgroups of TMD suggests that myogenous patients can have more 
psychological difficulties than patients with arthrogenous TMD.  
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                   Carlsson (1994) 28, said that the factors involved in TMD are anatomical, 
neuromuscular, and psychological and that in some cases trauma, anatomy, and general diseases 
besides the above factors will confuse the etiologic portrait.  
                   Stohler (1994) 29, noticed that the balance between function and dysfunction is said 
to be periodic and dynamic. Condylar displacement, internal derangement and osteoarthrosis can 
be considered either the cause or result of TMD. 
                  McGregor (1996) 30,discussed Alexithymia as psychological characteristics of a 
patient with psychosomatic diseases. Alexithymia was derived from the Greek  for lack, lexis for 
word, and thymos for feeling), means literally ―no words for feelings. It denotes a deficit in the 
ability to differentiate emotional states from physical ones and to identify and describe one’s 
feelings, as well as a preference for externally oriented, utilitarian thinking rather than fantasy or 
introspection. It has been found that alexithymia associates positively with somatization. 
                Herken et al (2001) 31, concluded that there is no scientific evidence to suggest that 
TMD can be inherited. There is also great variation in the craniofacial structures and a wide 
range of "normal" TMJs. As such, a consensus has not been reached on an "ideal" condyle/fossa 
structure or position and it is unknown if a certain condylar position or anatomical form would 
cause TMD. 
                Hedge (2005) 32, in his study discussed the hypothesis on presence of estrogen 
receptors in women’s TMJ changes metabolic functions increasing ligament laxity. Estrogen also 
increases susceptibility to painful stimuli by modulating the limbic system. In his study it was 
said that painful symptoms increase by 30% in patients on menopause treatment with estrogen 
replacement therapy and by 20% in women using oral contraceptives.  
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                 Olivo et al (2006) 33, suggested that changes in head posture have been associated 
with changes in the stomatognathic system, thus head posture is assumed to have an influence on 
the biomechanical behaviour of the TMJ and its associated structures. 
                 Sharma S et al (2011) 7, discussed the role of occlusion as contributing by initiating, 
perpetuating or predisposing to TMD. Initiating factors lead to onset of the symptoms and are 
related primarily to trauma or adverse loading of the masticatory system. In perpetuating factors, 
behavioural factors like grinding, clenching, abnormal head posture are included. Social factors, 
emotional factors like depression, anxiety, cognitive factors like negative thoughts and attitudes 
are discussed. 
                  Chisnoiu AM et al (2015) 34, reported that the etiological factors for TMJ disorders 
include occlusal abnormalities, macrotrauma and microtrauma, orthodontic treatment, bruxism 
and orthopedic instability, joint laxity, exogenous estrogen and psychological factors such as 
stress, mental tension, anxiety or depression. Among these occlusion is the first and probably the 
most controversial etiologic factor of TMD.  
 
ROLE OF OCCLUSION AND PARTIAL EDENTULISM IN TMD 
                   Posselt et al (1952) 35, quoted that the optimal occlusion is considered to have the 
maximal occlusion and tooth contact of antagonist jaws. Contact between the teeth occurs at the 
end-point of mandibular closure when the teeth in the upper jaw meets the teeth in lower jaw, 
when the mandibular condyle is in the most super anterior position and resting against the 
posterior slope of the articular eminence with the disc properly positioned.  
                  Agerberg et al (1972) 36,from his study documented that patients with few remaining 
natural teeth may have higher incidence of TMJ dysfunction signs. 
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                   Hannam et al (1977) 37, proposed that electromyographic findings of a number of 
occlusal aberrations disturbed the harmonious functional patterns of masticatory muscles and 
TMJ which can be considered a cause in TMD. 
                   Hylander et al (1979) 38, mentioned that the failure of the replacement of missing 
teeth is justified by osteoarthritis of the joints, unfavorable loading of the joint and pain that can 
lead to dysfunction of the joint. 
                  Kayser et al (1981) 39, from his study said that when the back teeth are lost, the effect 
on the stomatognathic system gives rise to contradictory opinions and the loss of posterior teeth 
is related to TMJ dysfunction.  
                  Mohl et al (1988) 40, from his study stated that the absence of posterior teeth support 
results in overloading of the TMJ structures and that can lead to abnormal functioning of the 
joint and disorders. 
                   Seligman and Pullinger et al (1991) 41, noted in his study among partially 
edentulous individuals with TMJ dysfunction signs were more frequent among females. He also 
said that the harmful type of tooth contact, called occlusal disturbances, being so common in the 
non-patient population is difficult to consider one perfect occlusion type as possible. 
                   Carlsson (1994) 28, discussed the concern about missing molar teeth and its role in 
creating occlusal imbalances. Chewing efficiency is enhanced when there are greater number of 
chewing units and when the numbers of missing posterior teeth is less than five. The minimum 
number of posterior chewing units that accounted for the threshold for impaired chewing is three. 
Chewing force is also affected by gender, age and pain levels of TMD. 
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                   Drummond et al (1995) 42, suggested that suitable and desirable dentures fulfill the 
function of partial dentition, improve masticatory function or appearance, and minimize damage 
to the remaining teeth or other tissues. 
                  Ciancaglini et al (1999) 43, in his study showed that 60.2% of patients with loss of 
occlusal support suffer from functional disturbances and/or temporomandibular dysfunction and 
these findings suggest that occlusal support is a relevant factor in mastication and development 
of TMD. 
                   Seedorf et al (2004) 44, suggested that loss of posterior occlusal support as it happens 
in routine oral rehabilitation leads to a noticeable cranial condyle movement during registration, 
even if the clenching force is low. 
                   Gracia et al (2008) 45, concluded that there is no relationship between TMD and the 
condition of partially edentulous Kennedy class I and class II, but patient dissatisfaction 
increased after the second year of edentulousness and temporomandibular joint noise had 
decreased after replacement of teeth. 
                   Krzemien et al (2013) 46, showed some correlation between the advancement of 
temporomandibular joint disorder, the range of partial edentulism and abrasion of the residual 
teeth. In the study, a significant intensification of dysfunction symptoms, restricted condylar path 
was observed in patients with the largest partial edentulism and significant level of tooth wear of 
the residual teeth.  
                    Shet et al (2013) 47, concluded that females subjects had a significantly higher 
prevalence of TMJ dysfunction signs then male subjects. As the span and time of edentulousness, 
the number of missing teeth and the number of quadrant involved increased, the signs of 
dysfunction became more prevalent.              
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                 Hama AM et al (2016) 48, concluded that there is a relation between TMJ dysfunction 
and partial edentulism, as well as the span and time of edentulousness. Females had a higher 
prevalence of TMJ dysfunction signs than males. 
                 Fallahi HR et al (2016) 49, showed that partial edentulism is an important etiologic 
factor for TMJ disorders. Therefore, it is suggested that proper guidelines be provided for 
patients in order to replace lost teeth and create a stable occlusion. 
                 Anwar A et al (2017) 50, evaluated the rate of prevalence of myofacial dysfunction 
among partially edentulous individuals.  He concluded that the period of edentulousness is a 
factor in Myofacial Pain Dysfunction Syndrome. 
 
SIGNS AND SYMPTOMS OF TEMPOROMANDIBULAR JOINT DISORDERS 
                  Greene et al (1969) 51, reported the commonly observed symptom in TMD are 
sounds during condylar movements. The sounds that occur in the TMJ are diagnosed by listening 
with a stethoscope while the patient opens and closes his or her mouth. The noises have been 
described as clicking, popping, and crepitus. 
                According to Feine and Lund (1977) 52, TMD presents clinically with different 
symptoms including pain, clicking or grinding sounds in the joint; dysfunction and limitation in 
mouth opening and other movements. The pain is sometimes localised in the joint and/or the 
masticatory muscles, and at other times radiates to the neighbouring areas to produce earache, 
headache, toothache and pain in the face and neck. 
                   LeResche and Meisler (1977) 53, discussed the role of gender in TMD, suggesting 
that TMD is considered to be 1.5-2 times more prevalent in women than in men, and that 80% of 
the patients treated for this disorder were women. The most prominent gender differences have 
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been found in women aged 20-40 years, and the lowest among children, adolescents and the 
elderly.   
                  Tsukert et al (1978) 54, found that TMD sufferers complained of pain or sensitivity 
within the masticatory muscles, with the regions of the lateral pterygoid, masseter and temporalis 
muscles being of particular significance. 
                  De Bover (1979) 20, concluded the essential symptoms or signs of TMD are 
considered to be  pain and tenderness in and around the TMJ and in the muscles of chewing, 
impaired mobility of the mandible, and TMJ sounds that it is considered as a multiple group of 
fluctuating symptoms. 
                    Magnusson et al (1984) 55, reported a correlation between headache and mandibular 
dysfunction, and he suggested that headache should be included in the symptom panorama of 
mandibular dysfuncition. 
                    Mc Namara et al (1995) 56, reported that interaction of morphologic and functional 
occlusal factors relative to TMD indicated that there is a relatively low association of occlusal 
factors in characterizing TMD. Skeletal anterior open bite, overjet greater than 6 to 7 mm, 
retruded cuspal position/intercuspal position slide greater than 4 mm, unilateral lingual crossbite, 
and five or more missing posterior teeth are the five occlusal features that have been associated 
with specific diagnostic groups of TMD conditions. The first 3 factors often are associated with 
TMJ arthropathies and may be the result of osseous or ligamentous changes within the 
temporomandibular articulation. He concluded that the relationship of TMD to occlusion and 
orthodontic treatment is minor.  
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                  Aaron et al (2000) 57, noted that TMD often co-exists with other craniofacial and 
orofacial pain disorders. It is considered a sub-classification of musculoskeletal disorders, 
including arthritis and fibromyalgia. 
                  According to Michalowicz et al (2000) 58, the signs and symptoms of TMD are four 
times more common in women, who seek specialized treatment for this disease three times more 
frequently than men. Despite the fact that the low prevalence of TMD in men has not been 
completely elucidated yet, the presence of higher testosterone levels may be plausible 
explanation.  
                  Okeson (2003) 14, made up three categories of symptoms and signs according to the 
affected structures: the muscles, TMJ, and the dentition. A symptom is considered to be a 
complaint reported by the patient and a sign an objective clinical finding diagnosed by the dentist 
during examination. He said that the number and severity of the patient´s symptoms and the 
clinically diagnosed signs do not necessarily match. 
                  Hiltunem et al (2003) 59, did a 5 year follow up of signs and symptoms of TMD. He 
concluded that the risk of TMD signs in the elderly population is low and does not have any 
association with occlusal support status either with or without removable dentures. 
                 Whyte Ferguson et al (2004) 60, reported the other commonly reported muscle groups 
in TMD include the digastric, sternocleidomastoid, posterior cervical muscles and the scalene. 
                  Shet et al (2013) 47, concluded that females subjects had a significantly higher 
prevalence of TMJ dysfunction signs then male subjects. Among the TMJ dysfunction signs 
deviation and clicking sound were most frequently observed. The masseter muscle was most 
commonly affected and demonstrated muscle tenderness. 
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INDICES AND DIAGNOSTIC CLASSIFICATION 
                 Helkimo (1974) 61, gave the Helkimo dysfunction indices. Ai and Di are tools to 
gather different symptoms and signs into one particular index value. He specified dysfunction by 
its symptoms: pain, limited function, tenderness, and TMJ sounds. The anamnestic dysfunction 
index was developed to classify reported symptoms in three grades based on expected severity: 
Ai 0 = symptom-free, Ai I = mild symptoms (jaw tiredness, TMJ sounds), and A II = severe 
symptoms (TMJ locking, difficulties in opening wide, jaw pain). The clinical dysfunction index 
was based on the outcome of a clinical examination that measures range of mandibular 
movement, function of the temporomandibular joint, presence of pain on movements of the 
mandible, presence of muscle pain, and/or temporo- mandibular joint pain to palpation. Each 
variable examined is scored on 3 levels of severity based on defined criteria: no signs of 
dysfunction (0 points), mild signs of dysfunction (1 point), and severe signs 0f dysfunction (5 
points). The sum of the scores can thus range from 0 to 25 points. The index is constructed as an 
ordinal scale in four grades of severity: 4 points, Di I),no signs of dysfunction (Di 0), mild signs 
of dysfunction (1 9 points, Di II), and severe signs ofmoderate signs of dysfunction (5 25 
points, Di III).dysfunction (10 - 25 points, Di III). 
                 In 1990 the American Academy of Orofacial Pain (AAOP) 62 established the first 
well-defined diagnostic classification for TMD, revised in 1993. At the same moment 
multicenter research group established more specific research diagnostic criteria (RDC) for 
patient questionnaires and clinical findings associated with TMD, using somewhat similar 
classification. The RDC were developed by an international project team using the concept of a 
dual-axis classification system. Axis I is a non-hierarchical diagnostic scheme, and the condition 
can be diagnosed into one of 3 main groups: (1) muscle disorders (2) disc displacements, and (3) 
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arthralgia, arthritis, and arthrosis. The RDC/TMD Axis II classification system included pain-
related disability and psychological status. 
 
TREATMENT  
                   Wenneberg et al (1978) 63, studied the short term effect of intra-articular injection of 
corticosteroid on temporomandibular joint pain and dysfunction to conclude that intra-articular 
injections of corticosteroids can be used on a limited basis in cases of severe joint pain when 
conservative treatment was unsuccessful. 
                   Danzig et al (1983) 64, studied the physical therapy as an adjunct to temporo- 
mandibular joint therapy as an effective treatment for TMD as it helps relieve musculoskeletal 
pain, restores normal function and promotes the repair and regeneration of tissues. 
                   Clark et al (1984) 65, evaluated the effectiveness of orthopedic inter-occlusal 
appliance therapy such as occlusal splints, night guards, orthotics, bruxism appliances and 
reported 70% to 90% clinical success rates. 
                   Jaffe et al (1985) 66, indicated the use and effectiveness of non-opiate analgesics for 
mild to moderate acute pain associated with TMD pain and the use of opioid narcotics only for a 
short term for controlling severe pain. 
                   Okeson (1986) 67, concluded that patients with Temporomandibular disorders can 
achieve good relief of symptoms with conservative method of non invasive management. 
                   Tura et al (1990) 68, studied the analgesic effect of tricyclic antidepressants and 
suggested that it can be used for short term in patients with acute muscle pain and sleep 
disturbances, also about muscle relaxants and their sedative effect. 
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                 Nitzan et al (1990) 69, studied the arthoscopic lavage and lysis of the temporo- 
mandibular joint and said that it is indicated in a very small percentage of TMD patients and for 
those with specific TMD articular disorders. He concluded that the effectiveness of arthocentesis, 
lavage through import and export needles with and without steroid and subsequent mobilization 
rapidly reduces arthoscopic procedures. 
                 Clark et al (1990) 70, said that Temporomandibular disorders are similar to other 
musculoskeletal and rheumatologic disorders and because little is known about the natural course 
of TMD or which signs and symptoms will progress to more serious conditions, a special effort 
to be made to avoid aggressive, irreversible therapy. 
                 de Leeuw et al (1994) 71, stated that both internal derangements and osteoarthritis of 
the TM joint follow a natural course. They concluded that nonsurgical treatment is as effective as 
surgical treatment over the long term period. They recommended the use of nonsurgical 
treatment to reduce the signs, symptoms and allow the process to be more tolerable for the 
patient. 
                  Kuttila et al (1997) 72, noted that the group with TMD needing active treatment was 
about 10% and among the older population, the need or demand for treatment seems to decrease 
with age. 
                  According to Mc Neil C (1997) 4, most treatment approaches are reported to be 
equally effective, a conservative, noninvasive management program is suggested. The emphasis 
is on a medical multidisciplinary model similar to the one used for other musculoskeletal 
disorders that involve the patient in the physical and behavioral management for the problem. He 
concluded that a majority of temporomandibular disorder patients achieve good relief of 
symptoms with conservative, noninvasive reversible therapy. 
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                Moore and Wood (1997) 73, documented some cases of TMD with the use of Botulin 
toxin to combat the hypertonicity of muscles and in relieving cases of myopathy. 
                Simons et al (1998) 74, described the manual therapies including soft tissue techniques, 
mobilization, exercise and manipulation to reduce the pain and as an adjunct to occlusal 
treatment and post surgical treatment. 
                Yoda et al (2003) 75, concluded that non-myogenous cases of TMD can be managed 
with soft tissue treatments and exercise, without occlusal work. 
                 Westesson et al (2004) 76, with a statistical review suggested that 50% of TMJ 
disorders are self-limiting, 25% are managed with NSAIDS and muscle relaxants, 20% are 
treated with oral appliances and 1–2% end up in surgery. 
                 Kalamir A et al (2006) 77, mentioned the treatment modalities for TMD described in 
the literature such as physiotherapy, chiropractic massage, cognitive behavioural therapy (CBT), 
biofeedback, stress counselling, acupuncture and other therapies. 
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                                                    MATERIALS AND METHODS 
 
SOURCE OF DATA: 
                 Patients visiting the department of Oral Medicine and Radiology at KSR Institute of 
Dental Sciences and Research, Tiruchengode, Namakkal district, Tamil Nadu. 
 
METHOD OF COLLECTION OF DATA: 
                 The study protocol was analyzed and approved by the institutional ethical review 
board. The present cross sectional study was conducted among 460 subjects having partial 
edentulism for atleast 8 months. The subjects were selected based on the inclusion and exclusion 
criteria and those who were willing to participate in the study. The need and outcome of the 
study was explained to the subjects and an informed consent was obtained. 
 
INCLUSION CRITERIA: 
a. Subjects in the age ranging from 18 to 60 years 
b. Both male and female subjects  
c. Subjects having partial edentulism for atleast 8 months or more 
 
EXCLUSION CRITERIA: 
a. Subjects having history of trauma, orthodontic treatment, muscle disorders, 
parafunctional habits 
b. Partially edentulous patients with replaced teeth/ prosthesis 
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c. Partially edentulous patients with multiple edentulous spaces with incomplete 
replacement of all edentulous spaces. 
STUDY DESIGN: 
               A total of 460 partially edentulous patients were enrolled in the study. The subjects 
were selected according to the inclusion and exclusion criteria. A self structured, pre-tested 
questionnaire was used for data collection and it was followed by clinical examination for TMD 
signs to correlate between partial edentulism and TMD.  
PATIENT SELECTION: 
               Patients visiting the Oral Medicine and Radiology department of KSR Dental College 
were taken up for the study. Patients were subjected to routine clinical examination. In the 
routine examination, if missing teeth were observed, they were subjected to detailed 
examination. Partially edentulous patients with edentulous period of atleast 8 months and those 
without teeth replacement are included in the study according to the inclusion and exclusion 
criteria. Initially a detailed history of patient was taken including the demographic data. It was 
followed by data collection using the questionnaire. The data from the clinical examination were 
also entered. 
QUESTIONNAIRE: 
                The questionnaire consisted of 12 questions for evaluation of medical history, period 
of partial edentulism, difficulty in chewing, pain in the TMJ/ facial muscles, limitation in jaw 
movements, joint sounds and joint locking.  
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CLINICAL EXAMINATION: 
                  The data obtained with physical examination for mouth opening values using a 
millimeter scale, deviations in mandibular movements, joint sounds (clicking, crepitation) using 
a stethoscope, joint locking, condylar luxation and masticatory muscles pain on palpation were 
recorded in the proforma. 
                  In the intra oral examination, the number of teeth lost and the classification of 
edentulous area were recorded based on Kennedy’s classification of partial edentulism. 
Pathological migration and supra eruption of the teeth were also noted. 
 
                       KENNEDY’S CLASSIFICATION OF PARTIAL EDENTULISM 
                     
                                   Fig 1 – Kennedy’s classification of partial edentulism 
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ARMAMENTARIUM  
CLINICAL EXAMINATION  
1. Mouth mirror 
2. Probe  
3. Divider  
4. Tongue blade 
5. Metallic millimeter ruler  
6. Stethoscope 
7. Gloves  
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                             Fig 2 - Armamentarium for clinical examination 
 
                             
                                       Fig 3 -  Palpation of Temporalis muscle 
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                                                       Fig 4 - Palpation of Masseter  
 
                                      
                                                 Fig 5 - Palpation of Lateral pterygoid 
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                                                  Fig 6 - Palpation of Medial pterygoid 
 
                                       
                                             Fig 7 - Palpation of Non masticatory muscle 
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                                                            Fig 8 – Palpation of TMJ 
 
                                       
                                                  Fig 9 – Auscultation for joint sounds 
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                                              Fig 10 – Mouth opening measurements 
 
                                   
                                     Fig 11 – Intraoral palpation of Temporalis tendon 
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                                                   STATISTICAL ANALYSIS 
 
                    The data obtained from the study was entered in Microsoft Excel and statistical 
analysis was done. The data was analyzed using SPSS software (IBM SPSS Statistics for 
Windows, Version 22.0). Chi-Square was used to evaluate the relationships between the 
prevalence of qualitative variables. Significance level was fixed as 5%. 
 
CHI – SQUARE TEST: 
                   When the data is measured in terms of attributes or qualities and it is intended to test 
whether the difference in the distribution of attributes in different groups is due to sampling 
variation or not, the Chi square test is applied. It is used to test the significance of difference 
between two proportions and can be used when there are more than two groups to be compared. 
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                                                             RESULTS  
AGE GROUP OF PATIENTS 
                Partially edentulous patients in the age group of 18-60 years participated in the study 
and were categorized under four categories.  
 N % 
Age (yrs) < 30 yrs 46 10.0% 
30 - 39 yrs 86 18.7% 
40 - 49 yrs 142 30.9% 
50 - 60 yrs 186 40.4% 
Total 460 100.0% 
                         Table 1.1 Distribution of age among patients included in the study 
Table 1.1 shows that partially edentulous patients from the age group of 18 years to 60 years 
participated in the study and 28.7% of them were below 40 years of age. 
GENDER  
             Both male and female patients who were partially edentulous were included in the study. 
 N % 
Gender Male 192 41.7% 
Female 268 58.3% 
Total 460 100.0% 
                         Table 2.1 Distribution of gender among partially edentulous patients 
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Table 2.1 shows gender distribution among the participants of this study which indicates that 
58.3% of the partially edentulous patients were females. 
PERIOD OF EDENTULOUSNESS 
                  Partially edentulous patients with edentulous period more than 8 months were 
included in the study.  
 
Gender 
Male Female Total 
N % N % N % 
Period of 
edentulousness 
8mth - 1 yr 12 6.3% 20 7.5% 32 7.0% 
1 - 2 yrs 38 19.8% 42 15.7% 80 17.4% 
> 2yrs 142 74.0% 206 76.9% 348 75.7% 
Total 192 100.0% 268 100.0% 460 100.0% 
 
Table 3.1 Distribution of edentulous period in partially edentulous patients according to gender. 
Table 3.1 shows that 75.7% of the patients were partially edentulous for more than 2 years. 
Female patients had a higher edentulous period of more than 2 years (76.9%) when compared to 
males.  
DIFFICULTY IN CHEWING/SPEECH AMONG PARTIALLY EDENTULOUS 
PATIENTS 
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 N % 
Difficulty in 
chewing 
Present 266 57.8% 
Absent 194 42.2% 
Total 460 100.0% 
Table 4.1 No. of partially edentulous patients with difficulty in chewing the food or with speech 
 
 
Difficulty in chewing/speech 
Present Absent Total 
N % N % N % 
Kennedy's 
classification 
– Maxilla 
Kennedy -I 60 30.6% 10 10.6% 70 24.1% 
Kennedy -II 64 32.7% 32 34.0% 96 33.1% 
Kennedy -III 52 26.5% 34 36.2% 86 29.7% 
Kennedy -IV 20 10.2% 18 19.1% 38 13.1% 
Total 196 100.0% 94 100.0% 290 100.0% 
Kennedy's 
classification 
– Mandible 
Kennedy -I 58 26.9% 20 13.3% 78 21.3% 
Kennedy -II 60 27.8% 52 34.7% 112 30.6% 
Kennedy -III 76 35.2% 64 42.7% 140 38.3% 
Kennedy -IV 22 10.2% 14 9.3% 36 9.8% 
Total 216 100.0% 150 100.0% 366 100.0% 
Table 4.2 Distribution of difficulty in chewing/speech among various kennedy’s class of partial 
edentulism in the maxillary and mandibular arch. 
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Table 4.1 and 4.2 shows that increased chewing/speech difficulty is associated with maxiallary 
Kennedy’s class II (32.7.%) and mandibular Kennedy’s class III (35.2%) partial edentulism.  
KENNEDY’S CLASSIFICATION OF PARTIAL EDENTULISM 
             The partially edentulous participants were classified according to Kennedy’s 
classification of partial edentulism.  
 N % 
Kennedy's classification – 
Maxilla 
Kennedy -I 70 24.1% 
Kennedy -II 96 33.1% 
Kennedy -III 86 29.7% 
Kennedy -IV 38 13.1% 
Total 290 100.0% 
Modification space – 
Maxilla 
Present 116 40.0% 
Absent 174 60.0% 
Total 290 100.0% 
Kennedy's classification - 
Mandible 
Kennedy -I 78 21.3% 
Kennedy -II 112 30.6% 
Kennedy -III 140 38.3% 
Kennedy -IV 36 9.8% 
Total 366 100.0% 
Modification space - 
Mandible 
Present 106 29.0% 
Absent 260 71.0% 
Total 366 100.0% 
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Table 5.1  Distribution of Kennedy’s class of partial edentulism in the maxillary and mandibular 
arch. 
 
Age (yrs) 
< 30 yrs 30 - 39 yrs 40 - 49 yrs 50 - 60 yrs Total 
N % N % N % N % N % 
 
 
 Maxilla 
Kennedy -I 0 0.0% 4 10.0% 12 14.6% 54 36.0% 70 24.1% 
Kennedy -II 2 11.1% 8 20.0% 36 43.9% 50 33.3% 96 33.1% 
Kennedy -III 8 44.4% 20 50.0% 26 31.7% 32 21.3% 86 29.7% 
Kennedy -IV 8 44.4% 8 20.0% 8 9.8% 14 9.3% 38 13.1% 
Total 18 100.0% 40 100.0% 82 100.0% 150 100.0% 290 100.0% 
 
 
Mandible 
Kennedy -I 2 6.3% 10 13.9% 24 20.3% 42 29.2% 78 21.3% 
Kennedy -II 6 18.8% 20 27.8% 42 35.6% 44 30.6% 112 30.6% 
Kennedy -III 24 75.0% 38 52.8% 42 35.6% 36 25.0% 140 38.3% 
Kennedy -IV 0 0.0% 4 5.6% 10 8.5% 22 15.3% 36 9.8% 
Total 32 100.0% 72 100.0% 118 100.0% 144 100.0% 366 100.0% 
 
Table 5.2 Distribution of Kennedy’s class of partial edentulism in various age groups 
Table 5.1 shows that in the maxillary arch Kennedy’s class II and in the mandibular arch 
Kennedy’s class III was the most prevalent.  
Table 5.2 shows that in the maxillary arch presence of Kennedy’s class III and IV is 44% and in 
the mandibular arch, Kennedy’s class III is 75% in the age group less than 30 years.  
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SUPRA ERUPTION IN PARTIALLY EDENTULOUS PATIENTS 
 
Supra erupted 
Yes No Total 
N % N % N % 
Period of 
edentulousness 
8mth - 1 yr 8 25.0% 24 75.0% 32 100.0% 
1 - 2 yrs 14 17.5% 66 82.5% 80 100.0% 
> 2yrs 104 29.9% 244 70.1% 348 100.0% 
Total 126 27.4% 334 72.6% 460 100.0% 
           Table 6.1 Distribution of supra eruption of teeth among partially edentulous patients 
Table 6.1 shows supra eruption present in 27.4% of partially edentulous patients. With period of 
edentulousness more than 2 years, supra eruption is 29.9%. 
PATHOLOGICAL MIGRATION OF TEETH IN PARTIALLY EDENTULOUS 
PATIENTS 
 
Pathological migration 
Yes No Total 
N % N % N % 
Period of 
edentulousness 
8mth - 1 yr 10 31.3% 22 68.8% 32 100.0% 
1 - 2 yrs 12 15.0% 68 85.0% 80 100.0% 
> 2yrs 90 25.9% 258 74.1% 348 100.0% 
Total 112 24.3% 348 75.7% 460 100.0% 
Table 7.1 Distribution of pathological migration among partially edentulous patients 
Table 7.1 shows presence of pathological migration in 24.3% of partially edentulous patients. 
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PARTIALLY EDENTULOUS PATIENTS WITH SELF REPORTED COMPLAINT OF 
PAIN IN TMJ / MASTICATORY MUSCLES / NON-MASTICATORY MUSCLES OF 
HEAD AND NECK 
 
Yes No Total 
N  % N  % N  % 
Presence of pain 68 14.8% 392 85.2% 460 100.0% 
Location: TMJ 28 41.2% 40 58.8% 68 100.0% 
Location: Temporalis 36 52.9% 32 47.1% 68 100.0% 
Location: Masseter 24 35.3% 44 64.7% 68 100.0% 
Location: other 
structures 
24 33.3% 44 64.7% 68 100.0% 
 
Table 8.1 Distribution of pain in the TMJ and other structures among partially edentulous                                       
patients 
 
Pain 
Yes No Total 
N % N % N % 
Period of 
edentulousness 
8mth - 1 yr 4 12.5% 28 87.5% 32 100.0% 
1 - 2 yrs 6 7.5% 74 92.5% 80 100.0% 
> 2yrs 58 16.7% 290 83.3% 348 100.0% 
Total 68 14.8% 392 85.2% 460 100.0% 
Age (yrs) < 30 yrs 14 30.4% 32 69.6% 46 100.0% 
30 - 39 yrs 10 11.6% 76 88.4% 86 100.0% 
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40 - 49 yrs 20 14.1% 122 85.9% 142 100.0% 
50 - 60 yrs 24 12.9% 162 87.1% 186 100.0% 
Total 68 14.8% 392 85.2% 460 100.0% 
Gender Male 18 9.4% 174 90.6% 192 100.0% 
Female 50 18.7% 218 81.3% 268 100.0% 
Total 68 14.8% 392 85.2% 460 100.0% 
 
Table 8.2 Distribution of location of pain according to period of edentulousness, age, gender 
Table 8.1 and 8.2 shows 16.7% of patients with period of edentulousness of more than 2 years 
presented with self reported pain. Patients under the age group of less than 30 years, 30.4% of 
them reported pain. Females accounting 18.7% of the total population with self reported pain is 
shown. 
MOUTH OPENING PATTERN  
 N % 
Opening pattern Straight 222 48.3% 
Corrected deviation 154 33.5% 
Uncorrected deviation 84 18.3% 
Total 460 100.0% 
 
Table 9.1 Distribution of mouth opening pattern among partially edentulous patients 
Table 9.1 shows that more than 50% of the partially edentulous patients had deviation of the jaw 
upon mouth opening. 
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MOUTH OPENING MEASUREMENTS  
 N % 
Pain free mouth opening < 30 mm 0 0.0% 
30 - 35mm 20 4.3% 
36 - 4omm 288 62.6% 
41 - 45mm 144 31.3% 
> 45mm 8 1.7% 
Total 460 100.0% 
 
Table 10.1 Distribution of pain free mouth opening measurements in partially edentulous 
patients 
 
Pain 
Yes No Total 
N % N % N % 
Maximum 
mouth 
opening 
30 - 35mm 2 16.7% 10 83.3% 12 100.0% 
36 - 4omm 0 0.0% 60 100.0% 60 100.0% 
41 - 45mm 4 1.3% 302 98.7% 306 100.0% 
> 45mm 2 2.4% 80 97.6% 82 100.0% 
Total 8 1.7% 452 98.3% 460 100.0% 
 
Table 10.2 Distribution of pain on maximum mouth opening measurements in partially 
edentulous patients 
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Table 10.1 and 10.2 shows pain free mouth opening, pain upon maximum mouth opening in 
1.7% of patients and 1.3% of patients had pain on mouth opening of 41-45 mm. 
TMJ NOISE   
 N % 
Click Yes 240 52.2% 
No 220 47.8% 
Total 460 100.0% 
Crepitus Yes 18 3.9% 
No 442 96.1% 
Total 460 100.0% 
 
Table 11.1 Distribution of joint sounds among partially edentulous patients 
 N % 
Open/Close/Both Open 26 10.3% 
Close 98 38.9% 
Both 128 50.8% 
Total 252 100.0% 
Rt/Lt/Both Rt 44 17.5% 
Lt 96 38.1% 
Both 112 44.4% 
Total 252 100.0% 
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Table 11.2 Distribution of clicking according to opening, closing of mouth and side. 
Table 11.1 and 11.2 shows closing click in 38.9% of patients and clicking on both open and close 
in 50.8% of patients. Clicking on left side is 38.1% and on both right and left side is 44.4%. 
 
 
Click 
Yes No Total 
N % N % N % 
Age (yrs) < 30 yrs 34 73.9% 12 26.1% 46 100.0% 
30 - 39 yrs 44 51.2% 42 48.8% 86 100.0% 
40 - 49 yrs 80 56.3% 62 43.7% 142 100.0% 
50 - 60 yrs 82 44.1% 104 55.9% 186 100.0% 
Total 240 52.2% 220 47.8% 460 100.0% 
Gender Male 82 42.7% 110 57.3% 192 100.0% 
Female 158 59.0% 110 41.0% 268 100.0% 
Total 240 52.2% 220 47.8% 460 100.0% 
Period of 
edentulousness 
8mth - 1 yr 24 75.0% 8 25.0% 32 100.0% 
1 - 2 yrs 28 35.0% 52 65.0% 80 100.0% 
> 2yrs 188 54.0% 160 46.0% 348 100.0% 
Total 240 52.2% 220 47.8% 460 100.0% 
 
Table 11.3 Distribution of clicking according to different age groups, gender, period of 
edentulousness 
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Click 
Yes No Total 
N % N % N % 
Kennedy's 
classification – 
Maxilla 
Kennedy -I 30 42.9% 40 57.1% 70 100.0% 
Kennedy -II 46 47.9% 50 52.1% 96 100.0% 
Kennedy -III 48 55.8% 38 44.2% 86 100.0% 
Kennedy -IV 20 52.6% 18 47.4% 38 100.0% 
Total 144 49.7% 146 50.3% 290 100.0% 
Kennedy's 
classification – 
Mandible 
Kennedy -I 40 51.3% 38 48.7% 78 100.0% 
Kennedy -II 48 42.9% 64 57.1% 112 100.0% 
Kennedy -III 90 64.3% 50 35.7% 140 100.0% 
Kennedy -IV 18 50.0% 18 50.0% 36 100.0% 
Total 196 53.6% 170 46.4% 366 100.0% 
Pain in TMJ/ 
other structures 
Yes 58 85.3% 10 14.7% 68 100.0% 
No 182 46.4% 210 53.6% 392 100.0% 
Total 240 52.2% 220 47.8% 460 100.0% 
Opening pattern Straight 94 42.3% 128 57.7% 222 100.0% 
Corrected deviation 96 62.3% 58 37.7% 154 100.0% 
Uncorrected 
deviation 
50 59.5% 34 40.5% 84 100.0% 
Total 240 52.2% 220 47.8% 460 100.0% 
Table 11.4 Distribution of clicking in various Kennedy’s class of partial edentulism, patients self 
report of pain and opening pattern of mouth. 
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Table 11.3 and 11.4 shows 73.9% of clicking under 30 years of age. Females accounted for 59% 
of clicking among the total patients with clicking. Clicking was 75% prevalent among partially 
edentulous patients with 8 months-1 year duration of partial edentulism. In Table 11.4, it is seen 
that 55.8% incidence of click in Kennedy’s class III in maxillary arch and 64.3% clicking in 
mandibular arch. Among participants 85.3% of patients had click with self reported complaint of 
pain in TMJ/other structures. Opening pattern was corrected deviation in 62.3% of patients with 
clicking. 
 
Crepitus 
Yes No Total 
N % N % N % 
Age (yrs) < 30 yrs 0 0.0% 46 100.0% 46 100.0% 
30 - 39 yrs 2 2.3% 84 97.7% 86 100.0% 
40 - 49 yrs 4 2.8% 138 97.2% 142 100.0% 
50 - 60 yrs 12 6.5% 174 93.5% 186 100.0% 
Total 18 3.9% 442 96.1% 460 100.0% 
 
Table 11.5 Distribution of crepitus among partially edentulous patients in different age groups 
and period of edentulousness. 
Table 11.1, 11.2, 11.3, 11.4,11.5 shows prevalence of TMJ noise among partially edentulous 
patients, the most common side affected and the relation between TMJ noise and mouth 
opening/closing movements. 
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JOINT LOCKING  
 N % 
Joint locking Yes 10 2.2% 
No 450 97.8% 
Total 460 100.0% 
 
Table 12.1 Distribution of joint locking among partially edentulous patients. 
 
Joint locking 
Yes No Total 
N % N % N % 
Reduction Yes 8 80.0% 0 0.0% 8 80.0% 
No 2 20.0% 0 0.0% 2 20.0% 
Total 10 100.0% 0 0.0% 10 100.0% 
 
                             Table 12.2 Frequency of reduction among joint locking cases 
Table 12.1 and 12.2 shows frequency of joint locking 2.2% among partially edentulous patients 
and 80% of the cases undergo reduction without physicians help. 
PAIN ON PALPATION OF TMJ AMONG PARTIALLY EDENTULOUS PATIENTS 
 N % 
TMJ Pain Yes 54 11.7% 
No 406 88.3% 
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Total 460 100.0% 
TMJ Pain 
(Side) 
Rt 8 14.8% 
Lt 26 48.1% 
Both 20 37.0% 
Total 54 100.0% 
 
Table 13.1 Distribution of pain on palpation of TMJ among partially edentulous patients and the 
sides involved. 
 
TMJ Pain 
Yes No Total 
N % N % N % 
Age (yrs) < 30 yrs 10 21.7% 36 78.3% 46 100.0% 
30 - 39 yrs 8 9.3% 78 90.7% 86 100.0% 
40 - 49 yrs 16 11.3% 126 88.7% 142 100.0% 
50 - 60 yrs 20 10.8% 166 89.2% 186 100.0% 
Total 54 11.7% 406 88.3% 460 100.0% 
Period of 
edentulousness 
8mth - 1 yr 0 0.0% 32 100.0% 32 100.0% 
1 - 2 yrs 8 10.0% 72 90.0% 80 100.0% 
> 2yrs 46 13.2% 302 86.8% 348 100.0% 
Total 54 11.7% 406 88.3% 460 100.0% 
Gender Male 10 5.2% 182 94.8% 192 100.0% 
Female 44 16.4% 224 83.6% 268 100.0% 
Total 54 11.7% 406 88.3% 460 100.0% 
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Table 13.2 Distribution of TMJ pain on palpation in various age groups, period of 
edentulousness and gender.  
 
 
TMJ Pain 
Yes No Total 
N % N % N % 
Kennedy's 
classification - 
Maxilla 
Kennedy –I 6 8.6% 64 91.4% 70 100.0% 
Kennedy –II 12 12.5% 84 87.5% 96 100.0% 
Kennedy –III 10 11.6% 76 88.4% 86 100.0% 
Kennedy –IV 0 0.0% 38 100.0% 38 100.0% 
Total 28 9.7% 262 90.3% 290 100.0% 
Kennedy's 
classification - 
Mandible 
Kennedy –I 8 10.3% 70 89.7% 78 100.0% 
Kennedy –II 16 14.3% 96 85.7% 112 100.0% 
Kennedy –III 20 14.3% 120 85.7% 140 100.0% 
Kennedy –IV 0 0.0% 36 100.0% 36 100.0% 
Total 44 12.0% 322 88.0% 366 100.0% 
 
Table 13.3 Distribution of pain on palpation of TMJ among various class of Kennedy’s partial 
edentulism. 
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TMJ Pain 
Yes No Total 
N % N % N % 
Pathological 
migration 
Yes 14 12.5% 98 87.5% 112 100.0% 
No 40 11.5% 308 88.5% 348 100.0% 
Total 54 11.7% 406 88.3% 460 100.0% 
Opening 
pattern 
Straight 14 6.3% 208 93.7% 222 100.0% 
Corrected deviation 28 18.2% 126 81.8% 154 100.0% 
Uncorrected deviation 12 14.3% 72 85.7% 84 100.0% 
Total 54 11.7% 406 88.3% 460 100.0% 
Click Yes 50 20.8% 190 79.2% 240 100.0% 
No 4 1.8% 216 98.2% 220 100.0% 
Total 54 11.7% 406 88.3% 460 100.0% 
 
Table 13.4 Distribution of TMJ pain with palpation in patients with pathological migration of 
teeth, mouth opening pattern and patients with clicking.  
Table 13.1,13.2,13.3,13.4 shows prevalence of TMJ pain on palpation among partially 
edentulous patients under different age groups, period of edentulousness, gender, Kennedy’s 
class. It is seen that TMJ pain was present in 11.7% of the patients, more common in females in 
the younger age group with increased of period of edentulousness in Kennedy’s class II and class 
III partial edentulism along with clicking in 20.8 % of patients. 
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PAIN ON PALPATION OF MASTICATORY MUSCLES AND SUPPLEMENTAL 
MUSCLES OF MASTICATION IN PARTIALLY EDENTULOUS PATIENTS 
 
    Pain  
                 
Temporalis  
                            
Masseter 
  Medial   
pterygoid 
   Lateral 
pterygoid  
Supplemental  
muscles  
Present  44 9.6% 34 7.4% 14 3% 16 3.5% 14 3% 
Absent  416 90.4% 426 92.6% 446 97% 444 96.5% 446 97% 
Right 
side  
8 18.2% 8 23.5% 2 14.3% 2 12.5% 4 28.6% 
Left side 20 45.5% 18 52.9% 6 42.9% 8 50% 8 57.1% 
Both 
sides 
16 36.4% 8 23.5% 6 42.9% 6 37.5% 2 14.3% 
 
Table 14.1 shows distribution of pain in various muscles of mastication and supplementary 
muscles of mastication in the study participants. 
Age  Temporalis  Masseter  Medial 
pterygoid 
Lateral 
pterygoid 
Supplemental 
muscles 
< 30 years  17.4% 21.7% 8.7% 8.7% 4.3% 
30-39 yrs 16.3% 9.3% 2.3% 4.7% 2.3% 
40-49 yrs 8.5% 5.6% 1.4% 1.4% 2.8% 
50-60 yrs 5.4% 4.3% 3.2% 3.2% 3.2% 
 
Table 14.2 Distribution of pain in muscles of mastication and supplementary muscles of 
mastication among partially edentulous patients in various age groups 
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Period of 
edentulousness 
Temporalis  Masseter  Medial 
pterygoid  
Lateral 
pterygoid  
Supplemental 
muscles 
8 months-1 yr 6.3% 0.0% 0.0% 0.0% 0.0% 
1-2 yrs 0.0% 2.5% 0.0% 0.0% 0.0% 
>2 yrs 12.1% 9.2% 4% 4.6% 4% 
 
Table 14.3 Distribution of pain in muscles of mastication and supplementary muscles of 
mastication among partially edentulous patients with different edentulous periods 
 
Gender  Temporalis  Masseter  Medial 
pterygoid  
Lateral 
pterygoid  
Supplemental 
muscles 
Male  3.1% 4.2% 2.1% 1% 2.1% 
Female  14.2% 9.7% 3.7% 5.2% 3.7% 
 
Table 14.4 Distribution of pain in muscles of mastication and supplementary muscles of 
mastication among partially edentulous patients according to gender difference. 
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Table 14.1,14.2,14.3,14.4 shows that the most common muscles affected among partially 
edentulous patients are the temporalis and masseter, left side is commonly affected, females in 
the younger age group with increased period of edentulousness are the vulnerable population. 
Kennedy’s 
classification 
Maxilla 
 
Tempoaralis  
 
Masseter  
 
Medial 
pterygoid  
 
Lateral 
pterygoid  
 
Supplemental 
muscles 
Kennedy I 0% 2.9% 0% 0% 0% 
Kennedy II 12.5% 8.3% 2.1% 2.1% 4.2% 
Kennedy III 16.%3 11.%6 7% 9.3% 4.7% 
Kennedy IV  0% 0% 0% 0% 0% 
 
Table 14.5 Distribution of pain in muscles of mastication and supplementary muscles of 
mastication among partially edentulous patients according to various Kennedy’s class of partial 
edentulism in the maxillary arch. 
Kennedy’s 
classification 
Mandible  
Temporalis  Masseter  Medial 
pterygoid  
Lateral 
pterygoid  
Supplemental 
muscles  
Kennedy I 7.7% 5.1% 5.1% 2.6% 5.1% 
Kennedy II 7.1% 8.9% 3.6% 3.6% 3.6% 
Kennedy III 12.9% 8.6% 1.4% 4.3% 1.4% 
Kennedy IV  5.6% 0% 0% 0% 0% 
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Table 14.6 Distribution of pain in muscles of mastication and supplementary muscles of 
mastication among partially edentulous patients according to various Kennedy’s class of partial 
edentulism in the mandibular arch. 
Pathological 
migration  
Temporalis  Masseter  Medial 
pterygoid  
Lateral 
pterygoid  
Supplemental 
muscles 
Present  10.7% 7.1% 7.1% 5.4% 5.4% 
Absent  9.2% 7.5% 1.7% 2.9% 2.3% 
 
Table 14.7 Distribution of pain in muscles of mastication and supplementary muscles of 
mastication among partially edentulous patients with pathological migration. 
Click  Temporalis  Masseter  Medial 
pterygoid  
Lateral 
pterygoid  
Supplemental 
muscles  
Present  15.8% 13.3% 5.8% 5.8% 5.0% 
Absent  2.7% 0.9% 0% 0.9% 0.9% 
 
Table 14.8 Distribution of pain in the muscles of mastication and supplementary muscles of 
mastication in partially edentulous patients with clicking. 
Table 14.5, 14.6, 14.7, 14.8 shows that Kennedy’s class II, III is the common type of partial 
edentulism associated with muscle pain and patients with pathological migration of teeth and 
TMJ clicking had higher distribution of muscle pain. 
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                             DIFFICULTY IN CHEWING/SPEECH 
 
                       
     Graph 1:  Prevalence of Difficulty in chewing in various Kennedy’s class of partial   
                                                  edentulism in the maxillary arch 
 
                      
     Graph 2:  Prevalence of Difficulty in chewing in various Kennedy’s class of partial   
                                                  edentulism in the mandibular arch 
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                                                     PRESENCE OF CLICK 
 
                     
                             Graph 3:  Prevalence of clicking in various age groups 
 
                                                SUPRA ERUPTION OF TEETH 
 
                     
            Graph 4:  Prevalence of supra eruption of teeth in various edentulous periods 
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                                                 PAIN FREE MOUTH OPENING 
 
                             
                  Graph 5: Measurements of pain free mouth opening among the patients 
 
                                                 MAXIMUM MOUTH OPENING 
 
                              
                   Graph 6: Maximum mouth opening measurements among the patients 
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                                                  CHI- SQUARE TEST VALUES 
 
  
      CHI-SQUARE 
 
      P- VALUE 
Difficulty in chewing in various 
Kennedy’s classification - 
maxilla 
  
             16.408 
 
           0.001 
Difficulty in chewing in various 
Kennedy’s classification - 
mandible 
 
             10.325 
 
           0.016 
 
Table 15.1 P – value evaluation of difficulty of chewing in different Kennedy’s classification of 
partial edentulism in the maxillary and mandibular arch. 
  
      CHI SQUARE 
 
       P VALUE 
Difference in Kennedy’s 
classification according to age 
groups - maxilla 
 
              54.869 
 
           0.001 
Difference in Kennedy’s 
classification according to age 
groups - mandible 
 
              43.251 
 
           0.001 
 
Table 16.1 P-value evaluation in different age groups and corresponding Kennedy’s class of 
partial edentulousness. 
Any P –value <0.05 is considered statistically significant. Table 15.1 and 16.1 shows that there is 
statistically significant difference in difficulty in chewing and the type of partial edentulism. 
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Also there is statistically significant difference when relating the class of partial edentulism to 
age groups. 
 DIFFERENCE IN CLICKING WITH   CHI SQUARE     P VALUE 
Age           14.610         0.002 
Gender           11.833        0.001 
Period Of Edentulousness           16.615        <0.001 
Mouth Opening Pattern           16.794        <0.001 
Self Reported Pain           35.079        <0.001 
 
Table 17.1 P- value evaluation in relationship between clicking and age, gender, period of 
edentulousness, mouth opening pattern, self reported pain. 
Table 17.1 shows that there is statistically significant difference when analyzing the relationship 
between clicking and age, gender, period of edentulousness, mouth opening pattern, self reported 
pain. 
           Also significant P-values are obtained when the distribution of self reported pain in the 
TMJ, other structures with different age groups and gender are evaluated (P-value – 0.017 and 
0.006). 
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                                                                DISCUSSION 
                 The temporomandibular disorder (TMD) is defined as a set of functional and 
pathological conditions affecting the temporomandibular joint (TMJ), masticatory muscles and 
adjacent components. It is characterized by several signs and symptoms that include facial 
muscle and joint pain, limitation and / or mandibular deviation in jaw movements, joint noises, 
headaches and pain in cervical region.78   
                 Although there is not a defined etiology for TMD, functional, structural and 
psychological factors characterize the multifactorial origin of this dysfunction. Some conditions, 
such as malocclusion which includes partial edentulism and other conditions like parafunctional 
habits, emotional stress, trauma, sleep disorders, postural abnormalities, systemic factors, are 
present with particular frequency in patients with TMD signs.79 
                 Partial edentulism can lead to several drawbacks to the subjects including clinical 
challenges and compromised lifestyle. Clinically, partial edentulism results in drifting and tilting 
of adjacent teeth, supra eruption of opposing teeth, altered speech, changes in facial appearance 
and TMD. Also, the loss and continuing degradation of the alveolar bone, adjacent teeth and also 
the supporting structures will influence the difficulty to achieve an adequate restoration in a 
partially edentulous patient. On the lifestyle compromises, partial edentulism restricts dietary 
options, which leads to weight loss. Further, it leads to lack of confidence and confined social 
activities, which may adversely affect the quality of life and lead to depression.80 
                   The occlusion is now treated not only as the ratio of contact between teeth, but as a 
dynamic, morphological and functional relation between all components of the stomatognathic 
system, presenting a great influence on chewing, swallowing and speech. 
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                  There is a huge controversy in literature regarding the association between occlusion 
and TMD. Some authors have reported high turnout of occlusal factors in signs and symptoms of 
TMD. It has been documented that patients with only few natural teeth remaining in the oral 
cavity have higher incidence of TMJ dysfunction signs.81 
                    In a recent case-control study by Selaimen et al., (2007) he examined the occlusal 
factors in the aetiology of TMD. The study controlled for sociodemographic factors (employ- 
ment, age, cigarette and alcohol consumption) and the results confirmed that some occlusal 
factors (overbite, overjet, number of anterior and posterior teeth and protrusive movements) 
including the absence of canine guidance, may be considered risk factors for TMD.82 
                   In the present study, a total of 460 partially edentulous patients were included and 
among them 268 (58.3%) were females and 192 (41.7%) were males. Sapkota B et al., (2013) 
observed that females were more edentulous compared to males but at the same time, opt for a 
higher level of replacement of missing teeth. This may be due to their dependency upon the 
males for their dental treatment to save the teeth.83  
                    Also the TMD signs were more prevalent among female population in this study and 
this is supported by the study done by Hama AM et al (2016). This has been interpreted as a 
reflect of biological, psychosocial and hormonal differences between two groups. However, there 
are other epidemiological surveys that show signs and symptoms of TMJ dysfunction are present 
in both sexes in equal proportion.48,47 
                    Among the participants of this study, more number of patients had missing teeth in 
the mandibular arch when compared to maxillary arch, the result of which is supported by the 
study done by Curtis D et al., who explained that greater number of mandibular RPDs was 
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observed compared with maxillary RPDs and this is probably related to the general pattern of 
tooth loss.84 
                    Prabhu N et al., noted that partial edentulism was more common in the mandibular 
arch compared to maxillary arch. This is due to the fact that mandibular teeth erupt earlier in the 
oral cavity which is prone for higher caries rate and higher chance of the tooth to get extracted.85 
                   Among the partially edentulous patients included in this study, 57.8% of the patients 
mentioned that they have difficulty in chewing the food and with speech. This is supported by 
the study done by Vadavadagi SV et al., where he evaluated for Partial edentulism and its 
association with sociodemographic variables among subjects attending dental teaching 
institutions. In his study 384 subjects were included in the study among which 288 were partially 
edentulous and 53% of them agreed with the difficulties in chewing food and the need to replace 
the missing teeth.86 
                      In this study, in the maxillary arch, Kennedy’s class II was the most prevalent 
(33.1%) when compared to other classes of partial edentulism which is in contrary to the results 
of the study done by Khan SU et al., in 2016 who evaluated the partial edentulism based on 
Kennedy’s classification among 182 partially edentulous patients where Kennedy’s class III was 
the most prevalent in the maxillary arch. In the present study, Kennedy’s class III was the most 
prevalent in the mandibular arch (38.3%) which is in agreement with the study by Khan SU et 
al., where it was 36%. The higher prevalence of Kennedy’s class II and class III partial 
edentulism can be related to the general pattern of tooth loss.87 
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                     Also it was found in this study that greater difficulty with chewing the food was 
associated with maxillary Kennedy’s class I (31%) and class II (33%) and mandibular Kennedy’s 
class III (35%) which can be explained with the importance of posterior teeth in mastication. 
                    In the current study, the younger age group had more maxillary Kennedy’s class III 
and IV partial edentulism and the older age group had more of Kennedy’s class I and class II. In 
the mandibular arch, Kennedy’s class III was more prevalent among the younger age group and 
Kennedy’s class I and II was common among the elderly patients. The results are in support with 
the study done by Zaigham AM et al., where he studied the pattern of partial edentulism and its 
association with age and gender and he concluded that with an increase in age, there was an 
increase in Class I & Class II dental arch tendency and a decrease in Class III & Class IV. This is 
due to the trauma to maxillary central incisors at early childhood, early loss of first molar due to 
caries may be the reason for higher occurrence of Class III in younger age groups. When age 
increases, due to further loss of teeth, extension of existing saddle leads to Class I and Class II.88  
                    In this study, Kennedy’s Class III was also found to be most common incidence in 
age group less than 30 years and Kennedy’s class I and II was common among older age group 
of 50-60 years.              
                    Among the partially edentulous patients more than 27% of the participants had supra 
eruption of the teeth and more than 24% of the participants had pathological migration of the 
teeth. Supra eruption of the teeth was seen to be associated with period of edentulousness and 
29.9% of patients with period of edentulousness more than 2 years had supra eruption of teeth.  
                      In the present study, among the partially edentulous patients only 14.8% of them 
had self reported complaint of pain either in the TMJ or masticatory/non masticatory muscles but 
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the presence of TMD signs (clicking) were noted in more than 50% of the patients. This result 
suggests that TMD symptoms are rarer than was actually observed in a clinical evaluation. This 
inconsistency may be the result of patient’s not associating symptoms like mouth opening 
restriction or pain in the facial area with TMD. Okeson calls these symptoms “subclinical” and 
proves that TMD problem is still belittled by many patients and also clinicians. Among the 
subjects more of female patients had a complaint of pain in the TMJ or associated structure 
which can be attributed to limited tolerance of pain and more exposed to psychological 
disorder.17  
                    In this study, there was no significant difference in the relationship between mouth 
opening pattern and type of Kennedy’s classification, period of edentulousness and location of 
pain. Partially edentulous patients with self reported TMJ or muscle pain had maximum mouth 
opening of less than 35 mm.         
                   In the present study TMJ clicking was present in 52.2 % of the patients and it was the 
most common TMD sign. In the study done by Hama AM et al., among 300 partially edentulous 
patients, clicking was the most common sign 62.7%.48 The result is also supported by the studies 
done by Carlsson GE et al., and Shet RGK et al. Other signs were TMJ pain, reduced mouth 
opening, masticatory muscle pain and mandibular deviation. A variety of different causes to TMJ 
sounds have been suggested e.g., arthritic changes in the TMJ, anatomical variations, muscular 
incoordination, and disc displacement. Recent researchers related clicking “to a sudden 
acceleration of condylar and internally displaced disc tissues”.28,47 
                   In the current study, TMJ clicking was more prevalent (73.9%) in the younger age 
group of less than 30 years and it was 44% in the age group of 50-60 years. In the study done by 
Bonjardin LR et al., in which he evaluated the signs and symptoms of temporomandibular 
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disorders in adolescents, he reported that the dysfunction and palpation index had significantly 
higher scores in adolescents who reported with TMD symptoms.89 In the study done by Al-
Khotani A et al., where he studied the prevalence of diagnosed temporomandibular disorders 
among Saudi Arabian children and adolescents, he discussed that TMD conditions in the pre 
pubertal age is mainly of muscular origin and then with age are complemented with intracapsular 
disorders.90 
                     In this study, patients with self reported pain in the TMJ /muscles of mastication or  
supplemental muscles had significantly higher scores of TMD signs  in the younger age group 
than among patients in the age group of 50-60 yrs. The results of this study is supported by 
Salonen et al., (1990) who studied the prevalence of signs and symptoms of dysfunction in the 
masticatory system as a part of an epidemiological survey on oral health. Nine hundred and 
twenty Swedish subjects were examined and the questions and clinical examination parameters 
were in accordance with those suggested by Helkimo in 1974. They found that reported 
symptoms decreased with age, whilst clinical signs increased.91 
                    In the present study, clicking was more common in females (59%). Results from the 
present study indicate that there is a difference between edentulousness in men and in women, 
with women showing more tooth loss. Since greater tooth loss has been associated with greater 
severity signs and symptoms of TMD in the present study, it is in accordance with reports from 
other studies that claim that in adults, signs and symptoms of TMD occur frequently, more often 
in women than in men. 
                   Clicking was seen to be more prevalent among patients with Kennedy’s class III 
partial edentulism in this study where as in the study done by Barghi N et al., he reported  that 
there was noise in 44.3% of partially edentulous patients (Kennedy Class I and II); with greater 
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incidence in bilateral edentulous patients, occurring at the end of mouth opening and the 
beginning of mandible elevation in 55.7% of the cases. In unilateral edentulous patients, clicking 
is more frequent on the side of the free end. 92 
                    One of the reasons for the higher prevalence of click in Kennedy’s class III partial 
edentulism in this study, might be the loss of a number of teeth might result in the tilting of the 
adjacent teeth towards the edentulous area resulting in premature contact giving rise to changes 
in the position of the condyle in the fossa and TMJ disorders.  
                    The maximum mouth opening was an average of 42.5 mm in 66.5% of the patients, 
pain free mouth opening was 38.5 mm in 63% of the patients and pain upon maximum mouth 
opening had a significant score which indicates that there can be limited mouth opening in 
presence of TMD. This is in contrast to the results of the study done by Fallahi HR et al., where 
the maximum mouth opening in the TMD group was 45.2 mm, with 46.3 mm in the control 
group, indicating no significant differences between the two groups. On the other hand, 32% and 
21% of the subjects in the TMD and control groups, respectively, had limitations in mouth 
opening, with no significant differences between the two groups.49 
                    In the present study, mandibular deviation was present in 51.8% of the patients the 
result of which is consistent the study done by Shet RKG et al., where it was 49.2% among 250 
partially edentulous subjects.47 
                   Crepitus was noticed in 3.9% of the partially edentulous patients and it was more 
prevalent in the older age group with increase in the period of edentulousness. In the study by 
Anwar A et al., he evaluated 200 patients having partially edentulousness for not less than 5 
years and he reported crepitus in 56.5% of patients which indicates that the presence of crepitus 
increases with increase in edentulous period and with age which can be related to osteoarthritic 
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changes that occur with age.50 Several changes affect oral health as age increases like, 
periodontal tissues are affected by the altered immune response, the oral mucosa loses its 
epithelial thickness, several conditions affect saliva secretion, the soft tissue changes, loss of 
teeth affects bite force and bone structure, and adaptation decreases. It is also discernable that 
age constitutes the predominant factor associated with degeneration of the TMJ, even with other 
known age-related factors controlled for. 
                   In the present study, joint locking was present in 2.2% of the total subjects examined 
with reduction in 80% of the joint locking cases. In the study by Fallahi HR et al., joint locking 
was observed in 5% and 3% of the subjects in the test and control groups, respectively, with no 
significant difference between the two groups.49 
                   In this study pain on palpation of temporalis muscle was present in 9.6% and 
masseter pain was present in 7.4% of the total subjects the result of which is comparatively low 
with the study done by Shet RKG et al., where temporalis muscle tenderness was present in 
22.4% and masseter muscle tenderness was present in 41.9% of patients on palpation.47  
                  According to the study done by Anwar A et al., for the prevalence of 
temporomandibular joint dysfunction (MPDS) among partially edentulous population around 
Patna, he concluded that there is strong correlation between partial edentulism and MPDS or 
TMJ dysfunction, since with loss of tooth there is a gradual loss of supporting bone and 
associated structure and migration of tooth which leads to loss of proper occlusion, these all 
factors overload the TMJ and associated structure, which may be the reason of this MPDS.50  
                 Patients with period of edentulousness greater than 2 years showed increase in signs of 
TMD with pain on palpation of masseter in 9.2% of patients, temporalis in 12.1%. This is similar 
to the result of the study done by Shet RKG et al., where 250 partially edentulous patients were 
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included in the study and he explained that the signs of TMD increased with increase in period of 
edentulousness.47 It is said that with time pathologic migration of teeth/tooth take place resulting 
in occlusal inaccuracies, missing posterior teeth which will cause constant overloading of joint 
moreover, the existence of a unilateral unique molar induced asymmetric overloading in the TMJ 
disk without posterior contact and all this factors will affect the TMJ leading to TMJ dysfunction 
in long run.  
                  Both the right and left side muscles were equally affected in this study and it was 
common in younger age group. TMD conditions in the pre pubertal age are mainly of muscular 
origin and then with age are complemented with intracapsular disorders. 
                  In the present study, TMJ pain on palpation was present in 11.7% of patients which is 
more prevalent among females and the pain was common on the left side TMJ. Also the younger 
age group is commonly affected. In the study by Osterberg et al., he reported lower frequencies 
of symptoms with increasing age. Symptoms had more commonly been reported by younger and 
middle-aged individuals than by children or elderly persons. Despite a decrease in reported TMD 
symptoms by older individuals, an increase in the prevalence of clinical signs with advancing 
age has been found. It appears that, when pain symptoms are used as the main TMD indicator, 
the peaking age is lower than when a combination of symptoms and signs signifies the presence 
of TMD.93 
                 In the present study, only 3% of the patients had pain on palpation in the supplemental 
muscles of mastication and non masticatory muscles of head and neck. Lateral pterygoid pain on 
palpation was present in 3.5% of patients and medial pterygoid pain was present in 3%. The pain 
was more common in the left side and among females and in the younger age group. The muscle 
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pain correlates positively with increased edentulous periods, pathological migration of teeth and 
other TMD signs like clicking. 
                       According to Laskin DM, MPD syndrome is believed to be a stress-related 
disorder. It is hypothesized that centrally induced increase in muscle tension, frequently 
combined with the presence of parafunctional habits such as clenching or grinding of the teeth, 
result in the muscle fatigue and spasm that produce the pain and dysfunction. However, similar 
symptoms occasionally can result from muscular overextension, muscle over contraction, or 
trauma. 94 
                   Women are affected by MPD syndrome more frequently than men, with the ratio in 
various reports ranging from 3:1 to 5:1. Although the condition can occur in children, the 
greatest incidence appears to be in the 20- to 40-year age group. Biological factors related to pain 
modulation by oestrogens, genetic, behavioural, social and psychological factors, such as health 
consciousness, anxiety and control, have been discussed as possible explanations.95  
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                                               SUMMARY AND CONCLUSION 
                 We started our study with an aim to evaluate the prevalence of temporomandibular 
joint disorders and its signs among partially edentulous with edentulous period of minimum 8 
months. The patients were selected for the study from the Oral Medicine and Radiology 
department and 460 patients were included in the study according to the inclusion and exclusion 
criteria. The data collected from each patient was recorded in a self structured questionnaire. 
Clinical examination was done to check for the TMD signs. 
               The results were analyzed and it was found that clicking was the most common TMD 
sign and partially edentulous patients with increased edentulous period had comparatively more 
TMD signs. Female gender and patients in the younger age group were commonly affected. 
 
CONCLUSION  
               Partial edentulism can be considered one of the important contributing factor in the 
etiology of TMD. It is necessary to make the patients understand the importance of replacement 
of teeth after extraction as it can prevent the occurrence of TMD. We conclude here by 
emphasizing the need for further research in the field of relationship between partial edentulism 
and TMD. 
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                                                               ANNEXURE I 
                                                           QUESTIONNAIRE 
Patient name : 
Age :  
Sex :   Male / Female 
Occupation and Income :  
Medical history :  
Period of edentulousness :     a) 8 months- 1 year          b) 1-2 years             c) more than 2 years 
Difficulty / pain while chewing :        a) present            b) absent 
 18      17      16      15     14      13      12       11      21     22      23      24      25      26      27      28 
                
                
 48      47      46      45      44      43      42      41      31      32      33      34      35      36      37      38 
Type of Kennedy’s classification  
Maxillary arch :  
Mandibular arch :  
Pathological migration : 
Supra eruption of teeth :  
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Location of self reported pain 
a)None       b) TMJ   right/left      c) Temporalis       d) Masseter        e)Medial pterygoid          
 f) Lateral pterygoid      g) supplemental muscles of mastication    h) non-masticatory muscles 
Mouth opening pattern      a) straight         b) corrected deviation       c) uncorrected deviation 
Mouth opening movements 
Pain free mouth opening ……… mm       
Maximum mouth opening ………...mm         Pain          a) present       b) absent       
TMJ noise during movements 
Click                          open/ close        right/ left 
Crepitus                     open /close           right / left 
Joint locking             yes /   no             with reduction / without reduction 
Pain with palpation  
a) TMJ                                      right / left 
b) Temporalis                           right / left 
c) Masseter                               right / left 
d) Medial pterygoid                  right / left 
e) Lateral pterygoid                  right / left 
f) Supplemental muscles          right / left 
g) Non masticatory muscles     right / left 
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                                                             ANNEXURE II 
                                                INFORMED CONSENT FORM 
     Prevalence of Temporomandibular joint disorders among partially edentulous patients 
Name:                                                         age/sex:                   OP no:                        date: 
Address:  
I, …………………………….. aged ………….. have been informed about my role in the study. 
1. I agree to give my personal details like name, age, sex, address, previous dental,  medical 
history and other details required for the study to the best of my knowledge. 
2. I will co-operate with the dentist for my intra and extra oral examination. 
3. I will follow the instructions given to me by the dentist during the study. 
4. I permit the dentist to take intra and extra oral photographs as required for the study. 
In my full consciousness and presence of mind, after understanding all the procedures in my own 
language, I am willing and give my consent to participate in the study. 
 
Name of the patient:                                                     Name of the investigator:   
Signature/ thumb impression                                        Signature 
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